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THE EFFECTIVENESS OF TELEVISION TEACHING WAS 
INVESTIGATED UNDER VARIED CONDITIONS OF SCHOOL ORGANIZATION 
SUCH AS URBAN-RURAL, SEGREGATED SCHOOLS, AND HOMOGENEOUS 
GROUPING, ADDITIONAL OBJECTIVES OF THE PROJECT WERE TO (1) 
INTRODUCE TEACHING BY OPEN-CIRCUIT TELEVISION AMONG 
INDEPENDENT SCHOOL DISTRICTS IN THE HOUSTON AREA, (E) DEVELOP 
PRACTICAL WORKING RELATIONSHIPS BETWEEN THE TELEVISION 
STATION OF THE UNIVERSITY OF HOUSTON (KUHT) AND THE PUBLIC 
SCHOOL SYSTEMS, ( 3 ) INVESTIGATE TEAM TEACHING AND IMPROVEMENT 
OF TEAM TEACHING, AND (4) IMPROVE THE QUALITY OF INSTRUCTION 
OF HIGH SCHOOL PHYSICS, THE SUBJECT OF HIGH SCHOOL PHYSICS 
WAS CHOSEN BECAUSE OF ITS POTENTIAL FOR DEMONSTRATION 
TEACHING AND BECAUSE OF CURRICULUM NEEDS, THE TEST RESULTS 
INDICATED THAT TELEVISION-TAUGHT HIGH SCHOOL CLASSES ACHIEVED 
EQUALLY AS WELL AS THE TRADITIONALLY TAUGHT CONTROL CLASSES. 
THERE WAS ALSO EVIDENCE THAT HOMOGENEOUS CLASSES WERE MORE 
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NEGRO HIGH SCHOOL CLASSES MADE SATISFACTORY GAINS WITH 
TELEVISION TEACHING , INCLUDED IN THE REPORT WERE DISCUSSIONS 
OF THE ADMINISTRATION OF TELEVISED INSTRUCTION IN RELATION TO 
INDEPENDENT SCHOOL DISTRICTS, AND THE ROLE OF THE TEAM 
TEACHER AND HIS CLASSROOM TECHNIQUE, (GD) 
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CHAPTER I 



Nature of Experiment and Its Findings 



An introductory project in the teaching of a 
high school subject directly by open-circuit tele- 
vision to classes located in independent school 
districts under varied conditions was coopera- 
tively arranged and conducted by the Univer- 
sity of Houston, College of Education, during 
school year 1959-60. 

The basic lessons of a course in modem high 
school physics were telecast three days a week 
over the University of Houston educational 
television station KUHT. Research funds, under 
provisions of the National Defense Education 
Act, provided means whereby the Bureau of 
Education Research and Services, College of 
Education, was enabled to investigate “the ef- 
fectiveness of teaching high school physics by 
television as determined by certain varied con- 
ditions.” 

The purposes of this project were as follows: 

1. To introduce teaching by open-circuit tele- 
vision among independent school districts 
in the Houston area. 

2. To develop practical relationships# involv- 
ing administration policy and practices# 
between the University of Houston tele- 
vision station KUHT and the public school 
systems and programs. 

3. To conduct research on the effectiveness 
of television teaching under certain varied 
conditions of school organization such as 
urban-rural# segregated schools, and homo- 
geneous grouping. 

4. To investigate the characteristics of team 
teaching and the improvement of team 
teaching technique. 

5. To raise the standards and quality of in- 
struction in high school physics by effective 
use of educational television. 



This first chapter contains the statistical 
report of research as defined in Purpose No. 3. 
Subsequent chapters take up other purposes 
of the project. 



REGIONAL SETTING OF THE 
EXPERIMENT 

University of Houston television station 
KUHT, Channel 8, is located on the university 
campus near the geographic center of the in- 
dustrial and metropolitan region of Houston, 
Texas. The terrain of the Gulf Coast region is! 
level, so that viewing conditions are fairly 
uniform within range of the station’s signal. 
KUHT is a VHF station noted as being among 
the pioneer full-time educational television 
stations of the nation. It has frequently served 
as an open-circuit television station for specific 
purposes within the Houston Public Schools, 
besides its adult education and other functions. 

Some concept of the Houston project area is 
gained when one considers that Harris County 
alone in 1959-60 enrolled over 210,000 students 
in its twenty independent school districts. The 
Harris County School Administrators proposed 
in the spring of 1959 the cooperative planning 
of an introductory program in the teaching of 
a high school subject by open-circuit television 
to regular classes in the several school districts. 
The subject of high school physics was chosen 
because of its timely need from the curriculum 
standpoint and its potentials for demonstration 
teaching. It was realized that the total number 
of children enrolled in this particular subject 
would be limited, scheduling adaptations would 
be quite intricate, and classes would often be 
small in size. 
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Necessary preliminary arrangements were 
completed, a research grant was obtained, and 
regular telecast lessons were started on Sep- 
tember 30. 1959. When the program of telecasts 
terminated on May 16, 1960, complete test 
data and information had been gathered on 
twenty-two high school physics classes which 
had viewed the telecast lessons. Of these view- 
ing classes, fifteen classes had watched all the 
telecast lessons and had followed completely 
the outline instructions. There were seven 
viewing classes which had watched the telecast 
lessons a part of the year and engaged in related 
work. 



THE CRITERION MEASUREMENT 

The varied conditions, under which effec- 
tiveness of teaching high school physics by open- 
circuit television was to be measured, were im- 
plicit in the legal and traditional structure of 
the independent school districts. In the project 
proposal, as originated by the Harris County 
School Administrators and representatives from 
other counties, and confirmed in a series of 
planning sessions with public school physics 
teachers, it had been stated that basic lessons 
of high school physics were to be taught by the 
television instructor one hour (40 to 50 minutes) 
a day for three days a week for the entire 
school year. Since the typical high school phys- 
ics classes in the region meet for five periods a 
week of instruction including laboratory wnrk, 
the regular high school physics teachers in 
charge of classrooms, acting as team teachers 
with the television instructor, would then have 
available two days a week for class laboratory 
work, necessary individual and group teaching, 
and student evaluation. 

The issue as to whether telecasts should be 
in the nature of a basic course of instruction 
in physics or used only as resource enrichment 
was therefore decided, by conditions of the re- 
search proposal, in favor of a common course 
of study presented in the most complete, fully- 
equipped, accurately prepared, and up-to-date 
manner possible on television. The television 
instructor was an experienced high school 
physics teacher provided full-time by the Hous- 
ton Public Schools for this purpose. He was 
supplied with the newest laboratory equipment. 



Technicians were assigned to direct the pro- 
duction. The course of study was entitled Mod- 
em Physics and a complete lesson plan guide 
of the telecast course of study was furnished 
all participants. 

It was understood in the research proposal 
that mass-viewing situations would not be at- 
tempted, but rather the project would deal with 
typical high school physies classes located in 
assorted independent school districts, some in 
large urban high schools and others in com- 
paratively small high schools having smaller 
size physics classes. The participating classes 
would occur in accordance with normal meth- 
ods of scheduling classes. Classes viewing the 
telecast lessons would be termed experimental 
classes. Other physics classes not scheduled to 
watch the telecasts would be control classes. 

The effectiveness of the program, which in- 
cluded the common telecast course of study, 
the cooperative lesson planning, and the work 
of the team teachers was for research purposes 
judged by a standardized high school physics 
examination, the Dunning Physics Achievement 
Test (World Book Company). At mid-term the 
Outterson Mid-Term Physics Test (Bureau of 
Education Research and Services) was given. 
In order that these tests could be interpreted 
in terms of individual pupil background and 
ability, the pupils early in the year were given 
the Iowa Physics Aptitude Examination, Form 
M, and the Otis Gamma Quick-Scoring Mental 
Ability Test. All these tests were administered 
uniformly tv more than one thousand high 
school physics students in experimental and 
control classes alike. 



VARIABLES TO BE TESTED 

In the research proposal it was stated as the 
purpose of the investigation to determine the 
effectiveness of teaching high school physics 
by television under certain varied conditions. 
Specific observations were to be made with 
respect to the following conditions: 

A. Comparison of television-taught hetero- 
geneously grouped classes with television- 
taught homogeneously grouped classes. 

B. Comparison of television-taught hetero- 
geneously and homogeneously grouped 
classes with matched heterogeneously and 
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homogeneously grouped classes taught by 
conventional methods. 

C. Comparison of television-taught hetero- 
geneously and homogeneously grouped 
city high school classes with television- 
taught heterogeneously and homogene- 
ously grouped rural high school physics 
classes. 

D. Comparison of television-taught hetero- 
geneously and homogeneously grouped 
city and rural high school physics classes 
with matched heterogeneously and homo- 
geneously grouped city and rural high 
school classes taught by conventional 
methods. 

E. Under the same conditions, observations 
were to be made with respect to the per- 
formance of segregated white and Negro 
classes. (No integrated schools being with- 
in telecasting range of KUHT.) 

This line of reasoning aroused many questions 
as to the effectiveness of television teaching 
compared with conventional teaching in re- 
lation to the training and experience of the 
classroom teacher, the gifted compared with 
slower pupils, the attitudes of teacher and pupil, 
the general calibre of the school including its 
science laboratory facilities, and particularly, 
the effect of the technique used by the team 
teacher. 

Judgment and practical experience were 
gained through participation in the project 
with respect to: (1) involvement of participating 
teachers in preparing course outlines; (2) keep- 
ing team teachers informed about forthcoming 
programs and related or auxiliary activities, 
assignments, textbook study, discussion, and 
testing; (3) deciding which units of subject- 
matter content could be presented most effec- 
tively by television; (4) use of guest scientists 
and engineers, or of special field trips and 
equipment, on television; and (5) deciding the 
most effective division of time between the 
work of the television instructor and of the 
team teacher. In so far as light was shed on 
such related questions as these by measure- 
ments and statistical analysis, or by opinions 
and observations, they are treated in the chap- 
ters which follow. 

In order to test the major hypotheses of the 
study as to the effectiveness under certain 



varied conditions, the experimental viewing 
classes included sixteen classes for white stu- 
dents, and six classes for Negro students; 
twelve city classes and ten rural classes. There 
were, in addition, thirty-one control classes sim- 
ilar in character to the experimental classes, 
and complete measurements and information 
were gathered on these. 

Altogether twenty-nine independent school 
districts cooperated in the total project. Fifteen 
of these school districts had one or more class- 
es viewing the physics telecasts. Sixteen high 
school physics teachers served as team teachers 
in classes viewing the telecasts and twenty- 
two physics teachers had ^non-viewing control 
classes. More than fifty teachers were on the 
actual mailing list for the course of study out- 
lines since the list included teachers of several 
control classes thsit did not at the end take all 
the tests. 



TABLE I. Participating School Districts, High Schools 
and Physics Classes by Size of School District Enroll- 
ment 



Average Daily 
Attendance of 
School District 
1959-1960 


Number of 
School 
Districts 


Number of 
High Schools 


Number of Physics 
Classes 

Experimental Control 


Less than 1,000 7 


8 


4 


4 


1,000-1,999 


12 


13 


5 


8 


2,000-2,999 


4 


4 


2 


3 


3,000-S,999 










4,000-4,999 


1 


2 


1 


2 


5,000-5,999 










6,000-6,999 










7,000-7,999 


1 


1 




1 


8,000-8,999 


A 


2 


2 


2 


9,000-9,999 


1 


2 


2 


2 


More than 10,000 1 


7 


6 


9 


Total 


29 


39 


22 


31 



Notes Includes seven part-time viewing classes. 



CHARACTERISTICS OF THE SCHOOLS 

As noted in Table I, there were thirty-nine 
high schools which took part in the project and 
submitted complete measurements. Of these, 
there were thirteen high schools having full- 
time experimental classes (plus five other high 
schools having classes viewing part-time or a 
part of the year, the data for which are not 
treated or included in the computations of Chap- 
ter I). 
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Seven Houston city high schools participating 
in the study and three high schools in suburban 
districts had multiple classes in physics; but the 
other twenty-nine high schools had only a single 
class in physics. The thirty-one control classes 
were distributed among twenty-four high 
schools. 



TABLE II. Number of Classes, and Pupils for Each 
Variable by Experimental and Control Groups 



Variable 


Experimental 

Group 


Control 

Group 


Homogeneous: Classes 


7 


4 


Pupils 


96 


96 


Heterogeneous: Classes 


8 


27 


Pupils 


90 


140 


Urban: Classes 


8 


22 


Pupils 


124 


146 


Rural: Classes 


7 


9 


Pupils 


62 


90 


White: Classes 


9 


26 


Pupils 


117 


145 


Negro: Classes 


6 


5 


Pupils 


69 


91 



Note: The part-time viewing classes are excluded in 
thi s table and in remaining computations of Chapter I. 



Urbon and Rural. Judged by economics and 
residential commuters, most of the viewing 
area of television station KUHT is substantially 
related to metropolitan Houston or to the 
industrial complex of the Houston-Galveston 
shipping channel. Therefore one would expect 
to find few rural schools in the sense of isolated 
rural communities. Nevertheless due to exten- 
sive ranching country and scattered residential 
living, many school districts of the area trans- 
port a large proportion of their high school 
pupils. These districts often have more the 
characteristics of rural living than suburban 
development. 

From a knowledge of the districts, it was 
decided that those with less than fifteen pupils 
per square mile should be considered rural. 
The city of Houston has forty-six pupils per 
square mile. Thus of twenty-nine school dis- 
tricts in the study, sixteen were classed as 
rural and thirteen as urban. In terms of par- 
ticipating high schools, twenty-five were rural 
and fourteen urban. This division yielded nine 
rural classes and twenty-two urban classes 
among the thirty-one control groups; and it 
gave seven rural classes and eight urban 
classes among the fifteen full-time experimen- 
tal groups. 



Homogeneous ond Heterogeneous Classes. At 

first it was thought that the ability grouping 
practices of several high schools might be com- 
pared and tested for effectiveness under tele- 
vision teaching. Observation of data, however, 
showed that the several high schools claiming 
to have ability grouping actually had more het- 
erogeneity in their physics classes than others; 
and often they had less homogeneity than exist- 
ed in many non-ability-grouped classes. There- 
fore an arbitrary standard was decided upon. 

For purposes of research the rule was applied 
that to be denoted homogeneous the standard 
deviation of a class must be significantly less 
than the standard deviation of the total group 
in both the Otis Mental Ability Test scores and 
the Iowa Physics Aptitude Test scores . 1 

This strict rule produced eleven homogeneous 
classes and thirty-five heterogeneous classes. Of 
the eleven homogeneous classes, seven were 
full-time experimental classes and four were 
control classes. 

The number of classes and pupils for each 
variable of the study is given in Table II. 



Schools for White ond Negro Students. At the 

time of the project, only segregated white and 
Negro high schools existed in the telecasting 
area. Participating in the project were thirty- 
two all white high schools and seven all Negro 
high schools. This yielded twenty-six for white 
students and five for Negro students as con- 



Formula: °o ” d " “ * 1,645 

where °o = the estimated standard deviation of a 
distribution of standard deviations for 
various sizes of N; 

a t — standard deviation of the total popula- 
tion on either test; 

N e 7 = number of students in any given class; 

®e = standard deviation of any given class. 

WJ.P. 
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trol groups; and it gave nine classes for white 
students and six classes for Negro students to 
make up the fifteen classes of the full-time 
experimental group. 

A few descriptive remarks about the par- 
ticipating high schools may be of interest. 
Except in the larger cities, most of the high 
schools have four grades. The schools usually 
have a guidance counselor, but there are no 
set prerequisites for physics. Physics is gener- 
ally an elective course, and is usually recognized 
as a college preparatory subject with problem- 
. solving emphasis. Laboratory facilities are avail- 
able in the larger schools but many of the 
smaller high schools have poor or no laboratory 
facilities for physics. Most students entering 
the course are seniors and have had previous 
science, algebra and geometry. Nearly all the 
schools have organized science as a department. 
Few have used standardized examinations in 
physics prior to this project. 



CHARACTERISTICS OF PUPILS 

Approximately 1,200 pupils took the Iowa 
Physics Aptitude Test and were counted in 
the experimental or control classes. Approxi- 
mately 315 pupils viewed the telecasts either 
completely or more than half the year. Final 
computations were based upon 186 full-time 
experimental students for whom data were 
complete. It was not necessary to use more 
than a comparable number of matched students 
and classes from the 511 pupils in the control 
group for the statistical analysis so computa- 
tions were based on 236 representative control 
students. 

A few general characteristics of the partici- 
pating students is of interest. Final achievement 
test data were obtained concerning 649 white 
students and 160 Negro students. Ninety-six 
per cent were seniors. Eighty-nine per cent were 
boys. Seventy-three per cent were urban, de- 
spite the sizable number of rural schools. Char- 
acteristically, the physics students were college 
bound, although in a few classes they were not. 
The majority (56%) of the physics students 
were taking five major subjects in their senior 



year including physics and were active in extra- 
class affairs. The average intelligence quotient 
of all the physics students was 113 showing 
that they were a select or screened group of 
students. 



Standing on Physics Aptitude Test. The me- 
dian percentile in the Iowa Physics Aptitude 
Test for all the white students was 62nd per- 
centile (the norm for all students being the 50th 
percentile). The median percentile in physics 
aptitude for all the Negro students was 16th 
percentile. 

Table III gives a comparison of the urban- 
rural groups, the white-Negro groups, and the 
scores on the physics aptitude test. Often there 
are no significant differences in aptitude among 
the groups that would prevent a direct inter- 
pretation of achievement test results. However, 
significant differences in the mean aptitude 
scores of whites over Negroes, viewing hetero- 
geneous over homogeneous, etc., must be u<jed 
to interpret correctly some of the achievement 
test observations. 

The research has refined these interpreta- 
tions in Table IX, by comparing each individual 
student’s achievement with his expected or 
predicted achievement based on original apti- 
tude and mental ability. It is interesting to note 
that the Iowa Physics Aptitude Test was a 
more reliable predictor of achievement than the 
mental ability test among the white students 
(significant difference between r .73 and r .59 
at the 1% level). This finding was not true of 
the Negro students for whom the tests were 
equally predictive (r .58 and r .59). 



Student Attitudes. A semantic differential 
test, as described m Chapter III, was applied 
to measure student attitudes toward the ex- 
perience of learning physics from television on 
the part of the 186 students who had viewed 
all the telecasts and for whom test data were 
obtained. The student responses (classed as 
good or poor) were sorted by conditions of the 
study and the chi-square test applied to find any 
significant differences. It was found that: 

1. White students gave more favorable re- 
sponses, and Negro students gave more 
unfavorable responses (significant differ- 
ence at 5% level of confidence). 
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TABLE XII. M*in> and Standard Dotation* of Iowa 
Physics AptUuda T at Scora* of Vlawing and Control 
Groups by Cartaln Varying Conditions 



A. By Negro and White Students 



Viewing 

Control 



Negro 

M Mean U>. 

69 19.83 8.94 

91 90.19 9.27 



Whit* 

N Mean S.D. 
117 41.57 12.98 
145 45.15 11.86 



Between means of viewing and control: F 3.75 (1 and 414 df) 
< *05p 

Between means of Negro and white: F 485.62 (1 and 414 df) 
> .Olp •* 

Interaction between methods and races means: F 3.62 (1 and 
414 df) < .05p 

Between means of viewing Negro and white: 1 13.49 > .Olp *• 
Between means of control Negro and white: t 18.04 > .Olp** 



B. By Rural and City Students 





N 


Rural 

M*an S.D. 


N 


City 

M*an 


8.D. 


Viewing 


62 


37.52 13.97 


124 


31.50 


18.14 


Control 


90 


39.12 17.64 


146 


33.31 


15.07 



Between means of viewing and control: F 3.75 (1 and 414 df) 
< .05p 

Between means of rural and city: F 30.82 (1 and 414 df) > 
.Olp ** 

Interaction between methods and locations means: F .98 (1 
and 414 df) < .05p 

Between means of viewing rural and city: t 2.49 > .05p * 
Between means of control rural and city: t 2.59 > .05p * 



2. Homogeneous classes gave a strongly fa- 
vorable response, and heterogeneous classes 
gave a slightly negative response (signifi- 
cant difference at 1 % level). 

3. White-homogeneous classes gave a more fa- 
vorable reponse than white-heterogeneous 
classes (significant difference at 1% level). 

4. Both Negro-homogeneous classes and Ne- 
gro-heterogeneous classes were significant- 
ly on the “poor attitude” side of the scale 
(significant difference at 1% level). 

Thus it appears that Negro classes, being low 
in aptitude at the start, had a feeling of more 
or less frustration and poor attitude toward 
the telecasts even though (as shown above) 
they succeeded equally or better in proportion 
to their ability. Probably the telecast lessons 
were difficult for them and they felt that they 
could not satisfactorily keep up. The favorable 
attitude toward telecasts shown by homogene- 
ous classes was attributable to the white student 
homogeneous classes. 



C. By Homogeneous and Heterogeneous Students 





Homogeneous 


H*t*rog*n*ous 




N Mean S.D. 


N M*an 8.D. 


Viewing 


96 29.32 15.68 


90 37.97 14.41 


Control 


96 27.66 15.46 


140 40.92 14.66 



Between means of viewing and control: F 1.86 (1 and 418 df) 
< ,05p 

Between means of homogeneous and heterogeneous: F 58.35 
(1 and 418 df) > .Olp •• 

Interaction between methods and grouping means: F .82 (1 
and 418 df) < .05p 

Between means of viewing homogeneous and heterogeneous: 
t 3.92 > .Olp •• 

Between means of control homogeneous and heterogeneous: 
t 6.61 > .Olp *• 



Chance of Bias. In the nature of the experi- 
ment, a random choice of classes and pupils 
was impossible. Participation on the part of 
school districts, and to some extent of teachers, 
was voluntary. The question is whether such 
volunteer choice of the experimental classes 
introduced any serious bias or secular trend. 



D. By Homogeneous and Heterogeneous, Negro and White Students 



Viewing 

Control 



HOMOGENEOUS 
Negro Whit* 

N M*an S.D. N Mean SJD. 
48 16.85 7.39 48 41.79 11.22 

58 17.74 8.81 38 42.79 10.29 



HETEROGENEOUS 
N*gro Whit* 

N Mean S.D. N Mean S.D. 

21 26.62 8.43 69 41.42 14.07 

33 24.48 8.46 107 45.99 12.26 



Between means of whit* viewing and control: F 5.38 (1 and 258 df) > .Olp ** 

Between means of Negro viewing and control: F .07 (1 and 156 df) < .05p 
Between means of whit* homogeneous and heterogeneous: F 1.45 (1 and 258 df) < .05p 
Between means of N*gro homogeneous and heterogeneous: F 32.33 (1 and 156 df) > .Olp 
Interaction between whit* methods and grouping means: F .44 (1 and 258 df) < .05p 
Interaction between N*gro methods and grouping means: F 1.05 (1 and 156 df) < .05p 
Between viewing Negro homogeneous and heterogeheous: t 4.50 > .Olp ** 

Between viewing white homogeneous and heterogeneous: t .16 < .05p 



•• 



E. By Negro and White, Rural and City Students 



Viewing 

Control 



NEGRO 

Rural City 

N Mean S.D. N Mean S.D. 
11 19.55 6.48 58 19.88 9.28 

22 13.05 4.58 69 22.46 9.23 



WHITE 

Rural City 

N Mean S.D. H Mean S.D. 

51 41.39 11.94 66 41.71 13.72 

68 47.56 10.67 77 43.03 12.44 



Interaction between methods, races, and locations means: F 7.54 (1 and 414 df) > .Olp ** 
Between viewing rural and city Negro students: t .14 < ,05p 
Between control rural and city Negro students: t 6.36 > .Olp ** 
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As explained in a later chapter, a few classes 
began viewing the telecasts and then inter- 
rupted or discontinued viewing, but analysis 
of causes shows the reasons in most instances 
to be mechanical, such as poor TV signal, 
schedule conflicts, etc. A very few classes 
stopped viewing because of teaching or learn- 
ing difficulties (three or four classes). 

The question is whether the experimental 
classes were representative. They represented 
nearly all the physics classes occurring at the 
designated telecast hour which had television 
sets available. They compared with the con- 
trol classes at other hours in student ability 
and school organization. The most difficult 
factor to guard against in drawing inferences 
from the data is that the project itself occurred 
in a period of transition in the use of education 
television generally. 



RESEARCH RESULTS — PRIMARY ISSUES 

With the several groups of pupil-measure- 
ment arranged according to the variables of the 
experiment, analysis of variance 2 was applied 
and significant differences among the means 
were noted with the F - test, and significant 
differences between means with the t - test. 



TABLE IV. Means and Standard Deviations of Dun- 
ning Physics Test Scores of Viewing and Control, 
Homogeneous and Heterogeneous Physics Students 



Viewing 

Control 



HOMOGENEOUS HETEHOQEMEOUS 
nr Meen S£>. H Mean S.D. 

96 30.20 10.87 .90 32.89 11.80 

90 26.83 12.18 140 37.30 11.23 



Between means of viewing end control: F 1.94 (1 and 418 df) 

Betwieii^means of homogeneous and heterogeneous: F 39.49 

Interaction between methods and grouping means: F 10.33 

Between meims^oi dewing homogeneous and viewing hetero- 
geneous: t 1.61 < .05p 

Between means of control homogeneous and control hetero- 
geneous: t 6.73 > .01p •• 



QUESTION I: Do students in television-taught 

homogeneous classes have better achievement 
than in television-taught heterogeneous classes? 



FINDING: 

1. Among television-taught groups the homo- 
geneously grouped students achieved equally 
as well as heterogeneously grouped students 
(Table IV). 

2. Table III-C shows that the television-taught 
heterogeneous students had higher original ap- 
titude than television-taught homogeneous stu- 
dents (significant difference at 1% level of 
confidence). 

3. Since the television-taught heterogeneous 
students had significantly higher aptitude 
(Table III-C) than the television-taught homo- 
geneous students, it is evident that students in 
the homogeneous classes made greater gain 
than those in heterogeneous classes under tele- 
vision teaching of physics in this project. 

4. The diff erence in achievement of control 
heterogeneous over control homogeneous is ex- 
plained as normally expected due to the ob- 
served difference in aptitude in Table III-C 
(significant difference in aptitude was above 
1% level). 



TABLE V. Muni and Standard Deviations of Dun- 
ning Physics Tast Scores of Viewing and Control, 
Rural and City Physics Students 



Viewing 

Control 



RURAL 
IV Mean SL. 

62 32.27 12.14 
90 34.06 14.66 



ciTV 

H Meen S.D. 
124 31.11 11.00 
146 32.47 11.33 



Between means of viewing and control: F 2.56 (1 and 414 df) 

Betwierf^mean* of rural and city: F 2.11 (1 and 414 df) < 

Interaction between methods and location means: F .67 (1 

Between^means v/ewing rural and viewing city: t .63 < 

Between means of control rural and control city: t .49 < 
,05p 



2 

The purpose of tests of significance is to determine 
the probability (p) that the observed difference is not 
due to chance. The analysis of variance used was a 
random replications design with three factors. The 
F-tests were determined by using the within-cells sum 
of squares as the error term. „ _ 
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QUESTION II: How do both lolovision-tauglit 

heterogeneous classes and television-taught ho- 
mogeneous classes compare in achievement with 
traditionally-taught heterogeneous and homoge- 
enous classes? 



QUESTION III: How do urban and rural class- 

es compare in achievement when television- 
taught or traditionally-taught? 



FINDING: 



FINDING: 



1. When experimental and control groups 
are combined, the heterogeneous students 
appear to achieve significantly higher than 
homogeneous students (significant difference 
at 1% level of confidence). 

2. Among television-taught groups the ho- 
mogeneous students achieved as well as hetero- 
geneous students (Table IV) even though the 
heterogeneous students had the advantage of 
higher original ability (Table III-C shows high- 
er aptitude at 1 % significance level). 

3. The significant difference between com- 
bined-group achievement of heterogeneous over 
homogeneous classes, therefore, is mainly at- 
tributed to the higher achievement of hetero- 
geneous classes in the control groups (signifi- 
cant difference at 1% level). 



TABLE VI. Means and Standard Deviations of Dun- 
ning Physics Test Scores of Viewing and Control. 
Negro and White Physics Students 



Viewing 

Control 



NEGRO 
N Meen S D. 

69 26.42 10.28 
91 26.77 11.86 



WHITE 
N Mean SJO. 
117 34.50 10.97 
145 37.03 11.60 



Between means of viewing and control: P 2.56 (1 and 414 df) 

Between *means of Negro and whiter P 84.61 (1 and 414 df) 

Interaction between methods and races means: P 1.62 (1 and 

Between ^eanf of viewing Negro and white: t 5.05 > .01p ** 
Between means of control Negro and white: t 6.52 > .01p * 



1. When experimental and control groups are 
combined, the rural students of the study 
achieved as well as the urban students (Table 
V shows no significant difference at 5% level 
of confidence). 

2. When experimental and control groups are 
combined, the rural students in the study had 
significantly higher aptitude than the urban 
students (Table III-B shows significance at 1% 
level). 

3. Among television-taught classes, the urban 
students in the study achieved better than 
aptitude would predict; but rural students did 
not achieve as well as their aptitude would 
predict, although they achieved slightly better 
than urban students. (Figure 1.) 

4. Among control classes, the rural students 
of the study exceeded significantly the urban 
students (significant difference at 5% level) in 
aptitude; but did not exceed significantly in 
achievement. 

5. The gain of rural students in control classes 
was not significantly different from gain of 
rural students in television-taught classes (Table 
IX). 



TABLE VII. Distribution. Moans, and Standard Deviations of Dunning Physics 
Tost Scores of Viewing and Control, Negro and White, Rural and City Physics 
Students — 



Viewing 

Control 



NEGRO 

Rural _ CS4y 

N Meen S.D. N Mean S.D. N 

11 18.45 4.66 68 27.9? 10.S6 51 

22 15.00 3.58 69 30.52 11.10 68 



WHITE 

Rural 

Mean S.D. N 

35.25 11.16 66 

40.22 11.16 77 



City 

Mean 8.D. 
33.91 10.79 
34.22 11.24 



Interaction between methods, races and locations means: P 7.84 (1 and 414 df) > .01p 
Between viewing city Negro and viewing rural Negro: t 4.85 > .Olp * 



QUESTION IV: How do classes for white stu- 

dents and classes for Negro students compare in 
achievement and does ability grouping affect 
the result? 



FINDING: 

1. The Negro classes were significantly lower 
than white classes in aptitude (Table III-A 
shows significance at the 1 % level of confi- 
dence). This was true of both experimental and 
control groups. 

2. The Negro classes were significantly low- 
er than white classes in achievement (Table 
VI shows significance at the 1% level). This 
was true of both experimental and control 
groups. 

3. When divided into homogeneous and het- 
erogeneous or rural and urban the findings of 
(1) and (2) above were consistent. 



4. Among television-taught Negro groups, 
the city Negro students achieved significantly 
more than rural Negro students even though 
their aptitude means were alike (Table VII 
shows significance at the 1% level). 

5. Among control Negro groups, the urban 
Negro students exceeded the rural Negro stu- 
dents in both aptitude and achievement. 

6. In terms of predicted achievement based 
on ability and aptitude tests, the television- 
taught Negro students had more gain than 
white students (Table IX shows significance at 
the 1% level). 

7. Among television-taught Negro groups, the 
students in homogeneous classes had higher 
achievement in relation to their ability than 
students in heterogeneous classes (sig nifi cant 
at the 1% level). Comparison of Tables III-D 
and VIII indicates that most of the greater gain 
of homogeneous television-taught students was 
found in the gain of Negro homogeneous classes. 



TABLE VIII. Means and Standard Deviations of Dunning Physics Test Scores of 
Students Conlro1 Homogeneou * and Heterogeneous, Negro and White Physics 



Viewing 

Control 



HOMOGENEOUS 
Negro White 

N Mean S.jD. N Mean S.D. 

48 25.54 10.94 48 34.35 8.55 

58 21.93 8.81 38 34.32 12.80 



HETEROGENEOUS 
Negro White 

N Mean S.D. N Mean S.D. 

21 28.43 8.24 69 34.25 12.37 

33 35.27 11.76 107 38.00 10.98 



means of white viewing and control: F 3.24 (1 and 258 df) < ,05p 
Between means of Nemo viewing and control: F .05 (1 and 156 df) < ,or P 
Between means of white homogeneous and heterogeneous: F 1.64 (1 and 

Between means nf Hmara hrmrn»n. n n. A , r“ u 



.05p 

±. «i«u» w<un Homogeneous ana Heterogeneous : f 1.64 (1 and 258 df) «< osn 
Between means of Negro homogeneous and heterogeneous: F 28.12 (1 and 156 df) > {jin 
Interaction between white methods and grouping means: F 1.40 (1 and 258 df) < 05d* P 

W *® r u methocl8 grouping means: F 9.40 (1 and 156 df) > .Olp ** 
Between viewing Negro homogeneous and heterogeneous: t 1.21 <" .05 d ** 

Between viewing white homogeneous and heterogeneous: t .31 < .05p 
Between homogeneous Negro viewing and control: t 2.02 > .05p * P 

Between homogeneous white viewing and control: t .22 < .05 p 
Between heterogeneous Negro viewing and control: t 6.73 > .Olp ** 

Between heterogeneous white viewing and control: t 2.86 > .Olp *• 
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